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Tém tit: Bai bdo cong bo két qua nghién curu mo hinh sir dung dat bun cirng hoa thay thé dcft cat
vao thi cong dap dé bao, bo bao. Dé tai nghién cvuu su dung hén hop chat kez‘ dinh bao gom xi
mang, tro bay, xi lo cao va thach cao dé cirng hoa dat bun nao vét tai Pong bang song Curu Long
lam vat liéu thay thé dat cat dap dé bao, bo bao la rdt can thiét tai nhung vung xay dwng khan
hiém ddt dap hay cdt tw nhién. Pdt bun cimg hoa co chi tiéu twong dwong voi dat o trang thai déo
cing (0,25 < I, <0,5; Ctc = 0,32 + 0,57 kG/em? va ¢ = 11° + 18°), dap ungyeu cau ky thudt dé
thay thé dit cat dap dé bao, bo bao. Pat bun cuno g hoa da tang duoc cuong do khang nen, tang
mé dun dan hoi va tang cac chi tiéu co Iy cua nén dat dap. Két qua nghzen cuu mo' ra kha nang
ung dung cong nghe cirng héa dat bin dé dap dé bao, bo bao thay thé cat tai Ca Mau néi riéng
va Dong bang song Curu Long noi chung.

Tir khéa: Xi mdng; xi Io cao hoat tinh; tro bay; thach cao; dat bun ciing héa.

Summary: The article publishes the results of research on the model of using stabilized dredging soil
to replace sand in construction of dikes and embankments. The research topic of using a binder
mixtures including Cement, Fly Ash (FA), Ground Blast Furnance Slag (GBFS) and Gypsum
(CaSO4.2H>0) to harden dredged soil and mud in the Mekong Delta as a replacement material for
sandy soil to construction of dikes and embankments, that is very necessary in construction areas
where fill soil or natural sand is scarce. The stabilized dredging sozl has criteria equivalent to soil in
the hard plastic state (0.25 < I < 0.5; Ctc = 0.32 = 0.57 kG/cm’ and ¢ = 11° + 18°), meeting the
requirements technical bridge to replace sandy soil to build dikes and embankments. The stabilized
dredging soil has increased compressive resistance, increased elastic modulus and increased physical
and mechanical properties of the embankment. The research results open up the possibility of applying
dredged mud hardening technology to build dikes and embankments to replace sand in Ca Mau in
particular and the Mekong Delta in general.

Keywords: Cement; Ground Blast Furnance Slag; Fly ash; Gypsum; Stabilized dredging soil.

1. PAT VAN PE xay dyng. Tir d6, c6 thé giam gia thanh xay dung

Hang ndm, ¢ Viét Nam cong tac nao vét khoi
thong ludng lach giao thong thuy, khu nuéi
trong thay san, kénh rach thuy 1oi..... v6i luong
bun nao vét rt 16n. Cac chi dau tu va don
vi thi cong thudng chon giai phap d6 thai ra cac
béi chira, lang phi mat bang va giy 6 nhiém
mdi trudng. Trong khi d6, dat bun nay co thé
tai st dung thanh ngudn vat liéu san lap co
ich, lam tang nguén vat liéu san nén tai chd, dam
bao ngudn cung tmg vét liéu cho cac cong trinh
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va gop phan bao vé moi trudng.

bé tai st dung d4t ban nao vét thai ra vao muc
dich xay dung, thi can co giai phap cai thién chi
tiéu co ly dat bun. Cimg hoa dat bun thai 1a giai
phép str dung cac chét phy gia tron voi dat bun dé
nang cao cac chi tiéu co ly cua ching du dap ting
diéu kién xay dung cong trinh. Nghién ctru cing
hoa dét bin lam vat liéu thay thé cat san 1ip nén
va dap bd bao 13 rat can thiét [1, 2, 3, 4, 5]. Nghién
ctru ndy khong nhitng c6 gia tri khoa hoc ma con
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¢6 ¥ nghia kinh t& xa hoi rat 1on, gop phan phong
chong x6i 16 tai vung PBSCL.

Dé tai nghién ctru sit dung cac chit két dinh
gdm xi mang, két hop véi phu gia khoang hoat
tinh (tro bay va xi I6 cao) va mot s6 hop chat hoa
hoc khac nhau dé cung hoa d4t bun nao vét tai tinh
Ca Mau thuoc Dong bing song Ciu Long
(BPBSCL). Thong qua thi nghiém, xac dinh cac
chi tiéu k¥ thuat cua dat bun cimg hoa dap tng
duoc yéu cau trong san 1ap nén, dip bd bao, dé
bao thay thé cat. Két qua thi nghiém trong phong
da duoc trién khai thi cong thuc tién trén mo hinh:
Cong trinh “xay dung mo hinh sw dung bun cing
héa thay thé cdt cho 500m bo bao” thudc ap 7, xa
Khénh An, huyén U Minh, tinh Ca Mau. Két qua
thi nghiém xac dinh mét sb chi tiéu ky thuat cia
dat bun cing hoa tai hién truong, tir d6 danh gia
dé lwa chon giai phép thi cong phi hop.

2. VAT LIEU SU DUNG THi NGHIEM
MO HINH

2.1. Xi ming: Dé tai sir dung xi mang PCB40 Ha
Tién dé thiét ké va thi cong md hinh, két qua thi
nghiém mot s tinh chét cua xi mang dat yéu cau
k¥ thuat theo TCVN 6260:2009 [6].

2.2. Xi 10 cao hoat tinh: Trong dé tai st dung
xi 10 cao hoat tinh nghién min Hoa Phat ¢o6 chi
s6 hoat tinh cuong do & tudi 28 ngay dat 96%;
thanh phan héa hoc va cac chi tiéu co 1y thoa
man TCVN 11586:2016 [7] va BS EN 15167-
1:20006 [8].

2.3. Tro bay: Phu gia khoang tro bay cua nha
may nhi¢t dién Duyén Hai 1 dugc st dung trong
nghién ctru. Két qua thi nghiém mét sb tinh chat
clia tro bay dat yéu cau theo TCVN1032:2014
[9].

2.4. Thach cao: Dé tai da liwa chon miu thach
cao cong nghiép do cong ty hoa chit Vietchem
cung cip. Thach cao déng vai tro vira 13 tac
nhan hap thy nudc trong dat bun, gitip cho bun
nhanh c6 dac. Mat khéc, thach cao tham gia vao
qua trinh phan @ng véi san pham thay hoa cua
xi mang, két hop vé6i cac thanh phan khoang vat
khac 1am cho bun nhanh dong cimg. Két qua thi
nghiém céc tinh chat cta thach cao theo tiéu
chudn TCVN 9807:2013 [10], dat muc chat
luong thudce loai GN90 dugc trinh bay trong
bang 1.

Bang 1: Két qua thi nghiém cac tinh chit ciia thach cao

TT Cic chi tiéu Két qua thi nghi¢m
1 | Ham luong sunfua trioxit (SO3), %, khong nho hon 42,27
2 | Ham lugng CaS04.0,5H>0, %, khong nhd hon 92,93
3 | D éam, % 0,86

2.5. PAt bun: M6 hinh duoc xay dung tai xa
Khanh An, huyén U Minh, Ca Mau. Pay la khu
vuc nam sat song Ong Pdc, tir vi tri xay dung
cong trinh ra dén bién Tay doc theo song Ong
Déc khoang 40 km. Ving nay 1a nudc lo nén
trong cdp phdi chat két dinh s& ding cho mo
hinh, ¢ tai st dung v6i dang céng trinh nwéc

lg (bun nuée lo). Tinh chét co Iy gdm do 4m tu
nhién, khéi luong tu nhién, khdi luong riéng cua
bun kho, cac chi tiéu Atterberg (gidi han chay,
gi61 han déo, do s¢t), chi tiéu luc hoc (goéc ma sat
trong, lyc dinh) ctia mau bun nudc 1o thi nghiém
cung hoa duoc trinh bay trong bang 2 [11, 12, 13,
14, 15].

Bing 2: Chi ti¢u co 1y cia miu bun thi nghi¢m
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D6 Am Khoi Khéi GlO’l han éft.erberg Chl'tleu lwe hoc
) lwgng Gioi | Gioi ~ | Goc
o a tuw 2., luwgng bo , Lue
Kyhigu | ) ep | hetich | ang | han | han b o imasdtl o 1Ky higu
mau tw nhién g chiay | déo * | trong y me
w Yo Ps Wi Wy | I (4 C
% glem’ | g/em’ % % do kPa
Bun nudc lg 82.2 1.47 2.53 72.0 | 41.8 |1.38] 2°39 14.0 BL

3. CAC CHI TIEU THIET KE

3.1. Cép cong trinh

Theo TCVN 9902:2016 “Cong trinh thuy loi -
Yéu cau thiét ke dé song”, cap cong trinh bo
bao, gié jbao lya chon tir cap xac dinh theo ti€u
chi Vé‘ s0 dan va dién tich duoc bao vé hoac tiéu
chi vé do ngap sau trung binh cua cac khu dan
cu so voi muc nudc thiét ke dé:

- Theo tiéu chi vé sé dan va dién tich dugc bao
vé: f?é bao c6 dién tich duoc bao vé <4000ha
va s0 dan dugc bao vé dudi 10.000 ngudi thude
cong trinh cap V.

- Theo tiéu chi vé do ngap siu trung binh cua
cac khu dan cu so voi muc nuf('yc’ thiet ke dé tr
1,0 dén 2,0m: thudc cong trinh cap IV.

Vay cdp ctia cong trinh 1a cap IV.

3.2. Cic chi tiéu thiét ké

- Tan sudt luu luong 1l 16n nhat thiét ké
P=2%;kiemtraP=1%

- Hé sb an toan 6n dinh v&i céc to hop lyc va tai
trong:

+ T4 hop co ban: [K]=1,20

+ T hop ddc biet:  [K]=1,10

- Gia toc nén: Theo TCVN 9386-2012: Huyén
U Minh a= 0.0068

- Cap dong dat: Cap 7.

3.3. Pia chit cong trinh

Can cur vao tai liéu thu thap dugc trong qué trinh
khao sat dia chat cong trinh ngoai thuc dia, két
hop voi cac két qua thi nghiém trong phong, c6
thé phan chia ciu trac dia tang cua khu vuce

khao sat theo cac 16p tir trén xudéng dudi nhu
sau:

* Lép I: Tir 0+1.0m 1a L6p dat san lap, thanh

phan hdn tap gdm sét pha xam den, xam tro 1dn
chat hiru co.

* Lop 2: Tur 1.0-19m la Lop bun sét mau xam,
trang thai chay dén déo chay.

* Lép 3: Tir 19m tro xudng 1a dat sét, trang thai
ntra cung, hodc cat pha chat vura.

3.4. Pia hinh cong trinh

Khbi Iugng do v& tinh toan va nghiém thu nhu sau:
* Dan thuy chuén hang I'V: Cap nhat du an

* Dan chuén ky thuat: 1000m/1000 = 1 km

* Téng s6 mit cat thuc do = 20 mat cét

* Bé rong do vé trén can: 30 m

* Khéi lugng tinh toan cit ngang: Trén can: (20
x 30) = 600 m.

* Khoi luong tinh toan binh dd: Trén can: (doc
500m x 30m ngang)/10.000=1,5 ha

* Khéi luong cit doc: 500m.

* Khong ché dudng chuyén cap II: 8 diém

4. AP DUNG KET QUA NGHIEN CUU THI
CONG MO HINH DAP BO BAO

Cong trinh “xdy dung moé hinh s dung bun
cung hoa thay thé cat cho 500m bo bao” thudc
ap 7, xa Khanh An, huyén U Minh, tinh Ca
Mau, day 1a khu vuc nam sat song Ong Péc,
vung nay la nudc 1o nén trong cap phoi chat két
dinh s& dung cho mo hinh, dé tai sir dung véi
dang cong trinh nwéc lg (bun nuoc lg).

Xa Khanh An nam ¢ phia nam cia huyén U
Minh, bén bo song Ong Péc, cach thanh phé Ca
Mau 14km, c6 vi tri dia ly nhu sau: Phia bac
giap xa Nguyén Phich. Phia dong giap huyén
Tran Véan Thoi, Ca Mau. Phia nam gidp huyén
Tran Van Thoi, Ca Mau. Phia tay giap huyé¢n
Tran Van Thoi va xd Khanh Lam.
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Khu vure xdy dung mé hinh

Hinh 1: Khu vuc xdy dung mo hinh sw dung bun
cung hoa thay thé cat dap bo bao o Ca Mau

4.1. Quy mo cong trinh

a. Két cdu chung bo bao:

- Cao trinh dinh bo bao: +2,20

- Chiéu rong dinh bo bao: B = 5m.

- Céu tao dinh bo bao: Pinh bo bao 1a 16p cap
phoi da dam kep dat day 9cm bé rong 4m lam
duong di lai cho nguoi dan. D& dam bao thoat
nudce trén dinh, mat bo bao doc nghiéng vé phia
thuong ha luu véi d6 doc i = 2%.

- Mai thuong luu: my = 2,0
- Mai ha luu: mp = 2,0
b. Mt béing:

+ Mit bang tuyén bam sat tuyén bo bao cii , trén
toan tuyén bam sat duong BTXM cii, mot $6
doan cuc bd doi tim duong vé bén trai hodc bén
phai dé tranh dip lan mai déc xudng bai song
hodc nin cuc bd cac doan dudng cii gap khic
cho xe chay ém thuan .

c. Tric ngang dwong:

- Trén dudng thang, kich thudc mat duong, 18
duong, doc ngang theo yéu cau chung:

+Mat duong da dam kep dat rong 4m, day 9cm,
doc ngang 2%.

+ L& duong dét : 2 x 0.50m, doc ngang 2%.

+ Mai dbc nén dap 2 bén (trong ddng va ngoai
song): m=2.0

- Trong dudng cong nam:

+ Giir nguyén kich thudc mit dudong va 1&
duong (khong moé rdng mat duong trong dudong
cong).

+Khong bb tri siéu cao trén tit ca cac duong cong.
d. Tric doc dwong: Cao d6 tim dudng thiét ké
thong nhat toan tuyén bang cao trinh dinh bo
bao: +2.20 m

e. Pdp khuén dwong (mdi bo bao): St dung
dat khai thac tai cho dé dap 1€ duong, mai doc
nén dudng (mai bo bao), d¢ chat nén dap yéu
cau k >0.85

4.2. Thiét ké mit cit ngang dai dlen

72 de o @ b v M
h 3 8 3o e ol b= Dty Hom

¥a= . I

B g s O g e B

Hinh 2: Ban vé mdt cdt ngang dai dién
bo bao thiet ke

* Kién nghi dp dung cho thi céng: V6i nhiing
dic diém vé diéu kién dia hinh, dia chat diéu
tra khao sat dugc tai khu vuc xay dung cong
trinh két hop véi dic diém vé quy mo tai
trong, tinh chit cua hang muc trong cong
trinh, nhom tac gia thuc hién dé tai kién nghi
nhu sau:

(1). Trudce khi tién hanh xay dung can tao mat
bang sach dé cho qua trinh thi cong dam bao an
toan, hiéu qua.

(2). Kién nghi sir dung cap phdi cho 1m? bun
nudce lg thudc tinh Ca Mau nhu bang 3.

(3). Trong qua trlnh td chue thi cong can doi
chleu v6i thyc té dé co thé diéu chinh lai ty
18 cap phdi phu gia, ddm bao tinh bén viing
ctia cong trinh ciing nhu hiéu qua kinh té -
xa hoi.

Bang 3: Cép phéi kién nghi sir dung cho thi cong mé hinh

Cap phéi | Xi miing (%)

Xi 10 cao (%)

Tro bay (%) Thach cao (%)

T46 4,6

2,5

1,0 0,5

* Yéu cdu kj thudt thi cong ciia mé hinh:

16

- Cong tac xac dinh vi tri thi cong trén thyc dia
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duoc thuc hién béng may toan dac dién tur két hop
voi thude thép dé xac dinh va ding coc tre dong
xuéng nén hién trang dé danh dau cac vi tri.

- Sir dung may dao két hop cac thiét bi co gidi
khac tién hanh dao bo 16p dat hitu co d thanh
d6ng. Dt hiru co dugce dao bo hét khoi pham vi
san 1ip. Trong qua trinh thi cong néu nudc mat
nhiéu thi phai tién hanh bom hut can nuéc ra
khoi pham vi thi cong. Cac déng dat hitu co nay
dugce may dao xuc 1én phuong tién van chuyén
va 6 t6 van chuyén dén bi thai.

- Tién hanh nghiém thu boc 16p dat hiru co, bao
gém: cao d9, kich thudc hinh hoc.

- bat bun dugc van chuyén vao khudn san lap

2. Budc 2: Chuan bj cac vat liéu va phu gia dé ctmn

v A
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bang bom.

- Tién hanh cimg hoa bin bang cic phu gia theo
thiét ké. Trong qua trinh trén (ctmg hda) néu d6 am
bun nao vét bi khé cén sir dung bom nudc dé tusi
am dat dam bao do 4m tdi wu. Qua trinh trén dugc
tién hanh l3p di lap lai va dugc thi cong dén cao do
thiét ké.

- Pon vi thi cong can bao vé nén mit bang san lap
khoi bi hu hai béng cach thi hanh céc bién phap
béo vé dam bao bé mat ludn duge giit trong diéu
kién san sang thoat nudc.

4.3. Cong tac to chirc thi cong xay dung mé hinh

1. Bude 1: Chuin bi may thi cong va cac thiét
bi di kém phuc vu thi cong.

3. Bwéc 3: Chuan bi may tron phu gia tity thudce vao khéi luoné cu’ng hoa g E‘ioah bo bao dé

lua chon thiét bi phu trg phu hop.
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6. Budérc 6: Lap dat may bom bun dit trén xa lan va hé thong dudng éng bom bun vao khuén tuyén
bo bao.
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8. Budce 8: Tron céc vt liéu, phu gia dung dé ctrng hoa bun nao vét theo ty 1¢ thiét ké.

10. Buére 10. Str dung thiét bi tron c6 gin gau miic cai tién cia Vién Thuy cong dé tron (bun + phu gia
cting hoa). Thi cong theo cac 6 da phan chia tiy thudc vao sap xép thi cong tai hién truong.
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11. Buére 11. Theo ddi, khoan 1dy mau kiém tra chat luong cong trinh.

5. KET LUAN VA KIEN NGHI

Trén co so cac két qua thi nghiém mot sé cap
phéi vat liéu thiét ké cting héa dat bun nao vét
thudc DPBSCL, dé tai da lua chon duogc cép phéi
vat liéu hop 1y dé thi cong: Coéng trinh “xdy
dung mé hinh sir dung bun citng héa thay thé
cat cho 500m bo bao” thudc ﬁp 7,xa Khanh An,
huyén U Minh, tinh Ca Mau, qua d6 danh gia
cu thé nhit vé tac dung cta phu gia ctmg hoa
dat bun nao vét d6i v6i kha ning gin két cac

loai vat dang hat (cat, sét, bun...) khi danh gia
chét lugng bun cimg héa trong cac cong trinh
san lip mit bang, dip bo bao, dé bao.

Cuodng do cua 16p bun cing hoa su dung trong
dép bo bao, dé bao thuc té co thé thap hon két
qué thi nghiém trong phong kiém tra, diéu nay
¢6 thé do diéu kién thi cong, kha ning tron déu
cac vat liéu phu gia va bun trong qué trinh thi
cong, luong nude trong hdn hop (46 am), ...
Tuy nhién, tat c cac kiém tra hién truong van
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dam bao yéu cau dé ra ciia dé tai 1a str dung bun
cting hoa thay thé cat trong dép bo bao, dé bao
va tuong duong voi dat trang thai déo cimg
(0,25 <1.<0,5; Ctc = 0,32 + 0,57 kG/cm? va ¢
=11°+18°).

Két qua thuc nghiém trong phong kiém tra
cac chi tiéu cua bun cirng hoa st dung trong
dip bo bao, dé bao tai mé hinh thir nghiém
cho thiy: Hon hop vat lidu da ting duogc
cudng d6 khang nén, ting mé dun dan hoi,
cac chi tiéu co 1y ctia nén san lap. Két qua
nay m¢ ra kha nang tng dung cong nghé

ctng hoa dit bun nao vét dé s dung trong
san lip mit bang, dip bd bao, dé bao thay
thé cat tai Ca Mau néi riéng va PBSCL néi
chung.
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